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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface mount 
semiconductor device having a leadless structure « 

allowing components to be commonly used for different . _ / 

kinds and sizes of semiconductor devices and its 
manufacturing method. 

SOLUTION: Grooves 131 are formed in grid on the 
surface of a metal plate 101 to section a plurality of 
divided pieces 133, some of the plurality of divided 
pieces are used as die pads 103 to mount a 
semiconductor element 107 with mount m emba»Aft9,pj^ 
other divided pieces are used as lead pads 105 to 
electrically connected the semiconductor element 107 
through bonding wires 111, the semiconductor element 
107 and the bonding wires 111 are sealed with a package 
resin 113, the backside of the metal plate 101 is polished 
up to the bottoms of the grooves 131, thus separating 
the divided pieces 133. According to the size or kind of 
semiconductor elements, divided pieces constituted as 
die pads and lead pads are adequately set and the 

package resin is cut at desired part to realize a leadless and surface mount semiconductor 
device of a desired size/ kind. 
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m&mmom^ic & d u - k/<» k» i o 5 ictSTWfti 

u- F^y kw 1 0 5 t'Mmi,mt(ommmAifi 
nimtKZo ft*. 0^i^»s-r5*\ luS^sijM-toK 

FSPOSffilc¥Ba*-/b^^L. 365VHi*EH^ -y + 

[0047] &icmmm3<DmmBm<Dm2<Dmmz 
mmtZo tuiam 1 on^Mu. mrfB^JSffii 0 i»e 

lCUi7Xh-7X^ 1 3!)WU Jl&tolCi-y^?" 

* 5 ^sfioaswiftN^qrai t * £ o cms 

1 <OlEfgfi»JO0 2 3 £Hg#ra L TSiB^T 5 0^2©^ 

|.iiaitcP3^?rLfc^«:^ x7 v WsttfS^y 3 x 
A2 0 1 lc^a«lc^f*S?*^J»fiEU. *>o&^ 
#»^?©Jl)agpic^n^tiHijIEm 2 ©*M^^t|iI« 

x/^©^1•g^c(^ ff« lv^h i,tz.TEmi<D-3imm i 
o t tc*fLT, ^©gffiii^^ewccait 1 3 1 

©ft 5 0 %©8E23:Tfl5fi!cU ^;'?J)t 1 3 3 *»j£f 
5. titc. C©tt€r»SJn-l 3 3©E?lje-y^^ 
li. iuE*#ft^?tCJBfiELfiMvy2 0 5 (DmmiCiH 

[0 0 4 8] m,EisV=i>Vx^2 0 1 ©iiifti 

«r^S«l 0 1 K[Rl#Tl)D3&|¥ff U v";3y)iA2 
0 1 <DWf2 0 5^)iffi 1 0 1 ©#^fJH- 1 3 3 K 

•7x^2 0 1 t£g«l 0 1 t©P€©^. T£fc>-&£ 
MSI 0 1 ©G3SI1 3 1 rtfci"j3y>jA2n 1 ©A 
^72 0 5 WtnetH 1 3 5*yt«L, Buf2^H*l*±-r 
So #i^-P, ^JS« 1 0 1 ©Sffifilfc^JS«©jp?©*5 
5 0%©SI«$TXY*|olfcStfSeta«©lH]«l 3 1 
A^fiJc-rS. CilT\ 02 2t|S|«{C, Sffi(l!l©C3j|| 

1 3 1 t®ffiii©c3?si 3 i AttjtftTfa-fcaifcvf-Tt - 

PS-rt©ft15fii. v t{± X Y TDlRllCjt* LT 4 
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3. &4b\ £©*§£, &JB1S«i!3Ig©8ffi<ll©|HI3t^ 
[004 9] 02 4-0 2 <5*)\l^T*1ffll<D$i 

■T^feOT'SSa 02 4 (a) , (b) ©¥ffi0. 
tt«f-h 1 4 lSrB&DttttSo C<D«i«i>-h 1 4 1 

ttSMfc*^T#»jsn«#sifr*«#-r« 1 1 tic 

*©¥«14£^<rr'£3gj£<DJiL2, Wtt«wr«fe© 
T*£3„ *©±T\ 02 5 (a) . (b) <7)¥ffi0. ME 

jiA v h 94 i/y*?u &temc x YTsmmzizw i 
*i5©#fim-i 3 3Ht*n? f n^fci»isnTi'>* 

ft 1 . Hul2tt«->-h 1 4 l fc«fc^Tg*5©IS»J«(gltf« 

[0 0 5 0] *V'T». Wf^ttm 1 <D&Sm&<D®6frZ> 
09©I@k|Bjfl|T'^3©T% 0 2 6 K&jmmoZ-ZTjk 
TZolz^ 5fef02 6 (a) ©«fc3fc:. v7>h*}l 0 
9 (=£9 1 0 7 £tu!2£JH£ 1 0 1 ©Affile 

mmr^o *lt, 026 (b) ©jc-mc 

1 0 7©'l®k. 1 0 1 <Dnm\n{mzt\z> 

•J - H><? H/yh&SdMft- 1 3 3 tcttLT^-r-i' > 
WJ^l 1 1 T'©ttmjg«!%fTV\ *©±T0 2 6 
(c) (Dio^ £Jg1£l 0 l ©atffi±tcetBM l 1 3% 

>r-r>^«7-r-^i 1 1 *%jtt%rtv>r~i/®m 1 1 
3*JfMT3o 02 6 (d) ©£?£. £Jg 

1101 ©SffilcRSD WtT*5tt*->- H41 €r|HI 

©Sffiil©P0^T5c:a*<, KtcSti 3 1 Btcir? 
T#»J«ftfctt«tefcS$MWK- 1 3 3«r»*Lfttt»»= 

r^cktfT't. mi ©Hfflg«aiki5i«6s^(*gg*< 

0 1 (Ommt)?* ><y K» 1 0 3^r«tfiSt-r-5^fiJK" 1 3 
3©g®tc, 0 2K^LfcJ:5:&b^Xhll£ffMU 
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[005 1] 1512114 ©USE^filTtt, *@f*^g©« 

ess 4 <omm» t mmtc*mmimzwg.Tttm* 
m 4 Qmtmmvm&m t Lxmm s» 027 0 

2 8 «*©<*: ? *^0O©S!ji^j4^-r»f®0T-fe 
S. Jfrf. 02 7 (a) ©<fcMC £H&1 0 1 ©g® 

10 \c\si/X h h 1 4 3 HufBU^X h 

h 1 4 3tt, ¥ffl»i:©aWtttf*v*§M£, WStt© 
rtO^*WlTJBJ««nT*?), 02 8 (a) ©i:5fc, U 

BBrfc»l&r*«S»fcHO l 4 3 atfJgfig^tiT^So 

^lt, 027 (b) ©<t-?ic. mmx4<Dmmmmt 
mmic9iim&mifai 0 i57;i/A7h^->y^Ltx 
Y^iPiic^tf^riVi 1 3 1 B^fBeStL, m mowm 1 

3 3^JBfiK-rS. C«?)i:t. 02 8 (b) ©<fc5K. & 
4»Jfr 1 3 3 ©-gB#jiij!3U->*X K h 1 4 3 ©MP 

20 1 4 3 aCttfSftg2*l3<fc5£. bu!2« I 3 I B^Rff 
S©e>y^jiT'iB«TS„ Sfc. il©^-a-T'fc»I(J? 
tlfc^fiJM" 1 3 3tt. HQ 1 4 3 a*^fi)c?tlTV^T 
feili*WaSt*5US?Xh->-h 1 4 3fc«kt>T-(*tt 

[0 0 5 2] «^©lSti> H5fB^4 0*jg^ffii:|5l« 
T-$0> 02 7 (c) ©<fc^(C, -7<>>h#l 0 9ft«fc 

^t*i*if i o 7 *iu!2£fi« i o i ommcm®. 

U ^©^, 02 7 (d) ©<fc5K. sR>"r-f>^7'r 

•v i 1 1 -c-^sptt*? i o 7 a>mmt. ^mwrn^vn 

so JilCttB*n*y-H/<» KgPtS:3»i!lK-l 3 3fc* 

mmm-z* z<z>i^ 027 ( e ) ©<fc-5K. 

1 0 l±K^BMl l 3 KSfcttBWtLT^MW 

*f 1 0 7Rt;^v-r-<y^y-Y-\' 1 1 i^Mit-rs/^ 

•y^-^lfii 1 3*J&3cf3. ^©ft. iiiiVS^<y^- 
S^tBl 1 3«%»rU ?e>tc#JSffii 0 l©SM©lx 
h n 4 3 ZWmtZ c tfl^(^itt;«g 
^jg«5ns 0 ^-LT. 02 7 (f) ©idle, fuiE£ 
JB« I 0 1 ©SBDffi!l©HuSU'>*XSv'-h 1 4 3 ©MO 
14 3a a»5itt , iJ2ftTtV5 'J- K^-y Hf$ 1 0 5 k L 
40 T©«-iljn- 1 3 3 oaffifc¥H*-;U 1 3 7 

-So COtt. b->'Xh->-h 1 4 3«¥Bai:©S«1± 
A^V^fefe, PS&TSefJP 1 4 3 a©»SiJ>t- 133W 

T U^X b H 4 3tt, ^ 1 ©HflflMKfctt 3 b 

Mr-It, ^JS«1 0 l«r7;l/A-y h^-»^LT^SJ 
Lfc£t©£jf fc&3U->*Xh->-h 1 4 3^?-©$$ 

^{*ng©Sffi©u^x \-rnt Lxmmtz c 

so [0 0 5 3] llT-, inj,i5JR 4 ©'j^fiSJBd&t/*©^ 
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»Mfrt»«ir S * o £7 x-X^? >K «t ^Tjg$gf 
x/>*«W LT«4©¥Stt«H«Bj«-r 5 <fc 5 tc LT 

[0054] iUL(D&-jmBm<D# 5 3ftm f iT'ii. &u 

&BtfL rftfeS#fflK-*«RWfc:|lfc£U W^7K 

■f, %i<DmmBm<Dm4 < a ) . (b) otbbh, jk 

BTrffiSt^L fettle. iEJ5BZLtc£mffi. 1 0 HCX 
YJ&|fcfc«tf<5«tt*0Eai 1 3 1 *}gl«UT»B«© 

3 3£JfcJST*. LA>««. 02 9 (a) . 
(b) ©Wiim «WriftiBtea*TiSfc:, uu.2^W«l 

0 1 04»£Big£7VXftllIfc<fc-3T&Jgfc 1 0 1 OS 
ffifclfctefltfagBU tt£4>&fHBlci!!]tttt 1 5 1 
dtT«. c©t:*, ttEDKgi 5 l 0»®(ia3f2^S 

si o i ojiiia»te»v^T*o**o««i»H«nTv^ 
3 3©cffi«ttJtttv'ttii*Tatf«a**i 

[0 0 5 5]^T\ i3 0 (a), (b) ©¥350, 

1 levy v h «• l o 9 *JB^T¥9flEX7 l o 7 SrJgfE 

snft^M? i o 7 o^tti^ft < t tvajatcffii;i 

StlTV^^SJfr 1 3 3fC48ttSl3B 1 3 1 OgSgP* 
1 0 9(iiB^-XM?£0»Stt. B»ttfc«fu Lfrt> 
fr*±T\ BB¥3W*SR? 1 0 7 ©OH 107at^ 

2llcES£ttT^*i0t2#aifi- 1 3 3©IIi:«r#vf 
^^Wl 1 lfc^DBBBBT*. 3fcV*"P. 03 
1 (a) , (b) <D¥ffi0, «KBBte*TJ:3te, S3 
fe£JS« 1 0 1 <D«B±lclif^ l l 3 F U * 

sv«ttft«L. be^sw**? \ o 7 

-Mri 1 i*a±r*^*--s^BjRi 1 3*»*t 

cofct, S>«Bi 1 3 ©— 3»±Jf ffllciB 

a^nTv^^Buia^sijn- 1 3 3 ^-cortfiiiKcftB^n 
s#*m- 1 3 3 toeaB 1 3 1 mzt TiiA^n. en 
5o»WJt 1 3 3ttHttt:S*i5. 
[00 5 6] 3J0r»T, 03 2 (a) . (b) 4>£B6L 
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(Kowetio. BGBtttti 5 i^wjsltv^&b 

« l 0 l <0«f *fP««W*Stu fuf2¥#ttiSs? 1 0 7 

«&nsi 0 1 tcmmtTv^v^yh^i 0 9#bw 
sns. cntciD. *iwes?io7tt^y|.ai 

tf 1 0 9 osiia»K:<o*iaE»aifr 1 3 3 tm^nx y 

-MvF*l OStfBJSSfiSCfcfcftS. Lfctf^> 
10 T< U- F'W F« 1 0 5 *«MtT SdMfr 1 3 3 <DK 
Bfl?offBS«SIBU MffiBHMfr I 3 3 OS^^sfe 
« C k T% BftTftf! ^SftBTf *BiK-t S 
CfctfBmta*. c<5S5©*8tflBJBl?Ut» ^ 
-f /< V KB 1 0 3 «&IS«<D#fiJJt 13 3A^V>VK 
tf 1 0 9 KB3B*. C t 
[0 0 5 7] UUJSmtltm 1 4V*LB5©3tttBBfc 

3 3 (a) . (b) •fffiB^'Tidte:. 1 

-DOy&Wi 1 3 3 tePJ/iy F;$ 1 0 3 (SSVH±* V 
- F«I'J- K/<y FSP) t LTZ<DmW±te?'(*- F 
^-y y 1 0 7 C*13iSU K1STSfl!l<D 1 o©#SIJt 1 

3 3 ?r7y- FB'J- F^-y FSP 1 0 5 t UTIWE^ 

Ff-y/i o 7 cfcWLTJpyr-fy^y-r-v 1 1 

1 T-vUSUS&eU cne.©»?PJ^l 3 3 Tklf? -f F 
f-y^l 07 C^5r^-y^- 1 1 3^J:oTa± 

4 (a) , (b) fcJFBB, llfSia*S-rd;^tc. ItOK 
<@Oy>SiJM- 1 3 3 FSP 1 0 3 fc LTSSii 
tc^tl^tl^^— F^>y -7*1 0 7 C*j»U Ctie. 
(Mf**- Kf77l0 7 C*«^»lft- 1 3 3 K^WF 
nKSI-S^SJM- 1 3 3 teJK>7^ lilt 

f- yyi 0 7 C*£>W<y— i^Bil 1 3tc<fc*3-mc 

O 2 CxD^SlJM-A^n^Ftl^-X. X = -y ^ »J - F 
^•y FSiJi:LT«^?tlS<ltfcS:« 0 W¥l 

VO&U-F/W FSSkLTSfiK^nsefctcSS. 
[0 0 5 8] B3 StiBgiJ^*- F»C*»W*afflL 
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,EiR i oyjiMmmvm \ kwmc. i o i <r>m<» 
izxYyjmmzfzi$.mt<Dmmi 3 i^amu fits 

WO^-fiM-l 3 1 £JBj£f 5„ Lfr-5±T\ 03 5 
(a) ©<fc5lC tu!2»l"J>i-l 3 3 ©5 "5, — 3Bt© 
#fJR 1 3 3 0^tv€n©affi±(CV>> F# 1 0 9 tC 
*5^*- F^>y7l 07C£««JT3. CCQ^V* 

- K*-y7 1 0 7 CttSStf NS¥»{*TlS$2nT4o 

KaWeaMKr 1 3 3lc»LTB«fte«SHS««n*C 
kfc&5. #V>T\ 03 5 (b) CDJCoK, MfB£V + 10 

- F^-yX 1 0 7 r.©affitctgtte,t\TV^50^£O7/ 

- F'.liWfc, uf|,E^JM- 1 3 3 ®*ft«iB|©#;Mfr l 
3 3 kfctfVxw yfv^<\ 1 1 1 fc <fc oftA&ctf 
5» iHB^StSl 0 1 coj|®±fcfi}Bi 1 1 3=£r 

F U £5 fttfiffi Ltzt^-v *r- ->*tffig 1 1 3 E 
£9 #4*— Yf-yfl 0 7 CRtf*>x-r y/VJ*? 
1 1 1%8ltT3. COfct. /<9*^-2>lMl 1 3© 

-sw4i«eia» 1 3 1 mcsxmAznz* 

[0 0 5 9] #^T\ 03 5 (c) (U£5\z. ffiH2&Ji 
« 1 0 1 £8ffilWfr5ijf2IHJ8l 1 3 1 CDSffi^Smr 20 

«fc 9, «»*JW- 1 3 SttZtlZftimZtltcVimtrj; 
ft*. 035 (d) <DJ:^;c. OTB^y-y-^ 

if® I 1 3*mft<D?-< >y>i?V-lz.£-z>ZWmtZo 
CVtlE. mm^^v FSB 1 0 3 t LTO^flJfr 1 3 
3 fc, U- F^-y FSB 1 0 5 t LTCQ^-fiJtf- 1 3 3 £ 1 

<t 0 „ «»rffli?r*au£i;:»£T 5 c t t% 0 3 3 l 30 

ft J: -5 tc. 1 oo^^- F^y 7*#£?fflSiJ2V:t- 
FfcLTJgfirf SCfctfT-!?. &3Wi03 4£iLfe 

W k LTffM-T* c k tfRTfigEft*. 
[0 0 6 0] C©^6 0*ffi^T*(i, fflS'J^^- 

Sftfc^-cDfcCQ^fiOTU CO*JR*te^*-Hf- 

fctfWC***. Lfttfot, SSrSSHO^'l'*— F 

HJ6I«*HWMfcU *>o^®i*SB<D(53X 
V ft«r0S±T-fj?U5:© & cd k £ So 
[006 1] iX±SJWLfcSl^V^LS6cD*ai^®i: 

9, S5fc#«fb2ftfc¥»f*&Bk*cD|£i;fr&£ji| 



24 

?)S^nTv^ffl^co^iiicat^x.5 c k few? 
$£<fc9f#5ft**y&;bm>ft£t,©T*t±&v\> 

[006 2] 

n lt¥*{**?*>*b**«s m lt 'j - F/<-y k» 

T'J — F'< v K»fc LTtO^fi iKZm&izffitr Z C k 

Zo Sfc, «-SJM-cO-gi5l?^A-y FgP^^bT^* 
»WK-£0flk©-SP^ U - F A-y F»fc 

5V' , {i i i i #{^^?coMilcStt^''^ y -fttfim* test 

tfiinjgkfcS. 
[0 0 6 3] Sfc. *^cD^*»^E©Sj§7jffiT- 

»6i^7>Siii^tlfcaStcD7>fJM-T'«B!t$nsy- F^-y F 

iSfhl-Sdk^Wflgfci&S. 
[0 1 ] 1 <D3»ig<D¥#{*$£B<0-SP* 

«WfUfctBiaia-e*«. 

[0 2] 0 1 cD*«{*^S£OrtgPSI«cO¥ffi0i:jaEefBD 
0T-S5„ 

[03] 0 1 O^»*«B<3[)^«S<OiaWrffi0T«, 
3. 

[0 4 ] % 1 ©^ifiiMtDgBsiai 1 (D^-mmtmmm 

0T'£5 O 

[0 5 ] m 1 ©*fifi^^©S!3ixg 2 (D^mmmwim 
[0 6 ] m 1 ©Hfifi^fgcDtsijiiis 3 cd¥®0 twttm 
[0 7 ] m 1 o^fifi^oiBixg 4 co¥iS0i: mmm 

0T'fe5 o 

[08] 2D 1 <o'jmBm<ommxn5<omtmtmi\tii 
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[09] fg i <DnmBm<D$b&T®6<om®tmviiffi 

im\ ii mi <DmmwM<om i ©^s^j<DSJSii*T 
[0 1 2 ] £ i vmrnmrnvm 2 vmmHDnmm*? 

0fcJ8f»ririi0T-&3. 

[01 5] 01 iT-m^z^mfomTvymmr-zz. 

[0 1 6 ] m 2 ©SUfiSJ^cDlijiHi 2 ©¥B50 fcKft 
E0T&3o 

[017] £2OSS68^(DSiiIg3©j£flSi0i:»B? 
ffi0T'&£ o 

[0i8] mzoxBWRamti&Aotm&tmm 

[019] ^3©a«)gl?)^WiAfc4Moi 

[02 0] m3O^iS(5^Oliig.Xg©^»fBD0T'S 

[02 1] $3 03^SO3^fl0&rao-34>$l 
«0T'fe^o 

[02 2] m3 0HS6^iD^eijC»^)S«lCfctt^lHJ 
it? i: ? <jt - z/mmmt 5 fc J6 <9¥M0T'& 3 „ 

[0 2 3 ] ^ 3 ommBmv>m&m<D®mxi&<D®.mffi 

0T'SSo 

[0 2 4 ] Sg 4 OXfflgftOStftxe 1 <D¥®0 £NWt 
cB0T-fe«o 

[0 2 5 ] $ 4 ©Hfifi^^OSifiia 2 ©¥S0 fc$»T 
E0"CSS„ 

[02 6] ®4®'mfc®<om<v2mxfMmmm 

[02 7] £4<D*fifygfficD^fJOSiSXieollt»f® 
0T*&3„ 

[0 2 8 ] m 4 <D&mm<o h h tm<o*z 

- yZmWT Z It &£Q)£ffi0T*;& 3. 

[0 2 9 ] m 5 <D«ifi»®<osaJsxg 1 owmmttm 
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[0 3 0 ] £ 5 Q*^K<DS!jfi2S 2 <O¥ffi0 
ffi0T&3,, 

[0 3 1 ] m 5 ©*fifi0not!iiis 3 <D¥wm turn 

ffi0T*£3„ 

[03 2] £5cD^lifi0^©Slj£XS4cDj£ffi0f:jaE«f 
ffi0T*5„ 

[03 3] £6<D*«5«fiSortg|«}«(D¥®0i:*K»fii 
0T'S«. 

10 [0 3 4 ] £ 6 <ofmmm<DmBm<D\H%m$.v>¥mm 

[03 5] £6©'JifflB!l©iam:f,!<Dl8EWrifii0-pfe 

[03 6] S 1 Ofi6*O*W»:^H(DISTS0T-ao3o 
[03 7] £2cO^©i|i»(*$|gcD»fffi0T*3„ 
[03 8] £3©ti!*0¥»<*gg©8riE0T?a&5. 
QVUOJHJ] 

1. 1 A, 2, 2 A W(*^S 
1 0 1 £Jg« 
20 10 3 ^YK-y KSP 
105 U-K^-yKSB 
1 0 7 ¥3S<*fH? 
107C W*-Kfy/' 
109 V">>M* 
1 1 1 ^Vf-fV^t 
1 1 3 /<y^-StW 

1 1 5 uvxbm 

1 1 7 V)>hf-7 
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1 2 3 EISHXS 

12 5 *ffl 

1 2 7 ¥ffl#-/t/ 

131, 1 3 1 a mm O^-yiiy v^^yyf) 
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1 3 3 »«Kr 
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-w 2 0 5 
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